CHAPTER 3

Stream Discharge




Introduction

> Water is a multi-use resource

> In many areas water quality depends on
treating human and industrial wastewater

> Requires a natural flow of clean water

> Wastewater loads are determined by flow and
assimilation factor

> Increased demand on water and decrease in
flows impact water quality




What is Discharge (Flow)?

> The volume of water flowing past a
given point in a given period of time

> A product of:
> Cross-Sectional Area (ft2)
> Velocity (ft/sec)

> Expressed as:
> Cubic Feet/Second (cfs)




Why is Stream Discharge
Important?

> Important factor influencing water
chemistry

> Allows us to quantify and/or extrapolate
your information to the whole stream
volume

> Gives us an idea of how severe a
problem may be
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Factors Affecting
Volume of Flow

> Precipitation
> Base Flow

> Vegetation

> Other Factors

> Shallow
Groundwater

> Springs
> Adjacent Wetlands
> Tributaries




Factors Affecting
Velocity of Flow

> Volume Stream Gradient
> Gradient

> Resistance
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How Flow Affects a Stream

» Concentrations
> Oxygen and Temperature

> Physical Features

> Shape of the channel and composition of stream
bottom




How Flow Affects a Stream
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> Flow can determine whether an area is
defined as a run, riffle, glide, or pool

> Streams with a variety of velocities can
support a more diverse aquatic
community




How Flow Affects a Stream

> Concentrations <
> Oxygen and Temperature

> Physical Features

> Transport




How Flow Affects a Stream

> Concentrations
> Oxygen and Temperature
> Physical Features
> Transport

> Plants and Animals




How Flow Affects a Stream

> Concentrations

> Oxygen and Temperature
> Physical Features

> Transport

> Plants and Animals

> Biological cues

> Minimum Instream Flow




How Human Activities
Affect Flow
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> Channelization
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Storm Hydrograph

Storm Hydrograph
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Storm Hydrograph

Storm Hydrograph

—
e
=
=
=
=
>
—
0
o
]
e
£
©
e
=
©
o

Base flow

il lhhirieezs s

Time (days)

Stream flow (ft%/sec)




Range of Flows (cfs) on
Selected Streams

(Source: USGS, 2008)

/Elk Fork of Salt - 0.06 - 4250\
(Madison, MO)

Little Piney River - 35 - 789

\(Newbur'g, MO )

Gasconade River 403 - 20,800
(Rich Fountain, MO)

Missouri River 16,200 - 268,000
(Hermann, MO)

[Mississippi River - 32,600 - 405,000}
(St. Louis, MO)




USGS Gauging Stations

> Nearly 100
gauging stations
across Missouri
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USGS Water Resources of MO
Clickable Map

> http://mo.water.usgs.qov/

Page 1 of 2

Water Resources of Missouri

> "Real-Time" format

DISTRICT INFORMATION

» Clickable map

Data
Click map for your area of
interest or Text Version of
Map Links
FEATURES:
Data Wa

Water Data Report MO- National Streamflow
ared by H.S. Hauck C.

I WRI
Femmer,

PUBLICATIONS




Real-Time Data for MO:

East South-Central Section

> STGT |O nS 9 r'O u ped by . ;AS-TSDUTH—CENTRAL SECTION

> Station 07065200

> Jacks Fork near
Mountain View, MO




USGS Water Resources of MO

"Stage and Streamflow Data”

Page 1 of 2

> http://mo.water.usgs.qov/ &

Water Resources of Missouri

on Link CIRSI

DISTRICT INFORMATION

> "Real-Time" format

ary
on Chart (PDF File)
)ffi

C l ® Click map for your area of ound e
> l C a e m 0 interest or Text Version of Sur Water
Map Links Quality Water

Precipitation Dat

FEATURES:

urces Dats Water ditions

4 Water Data Report

> "Stage and Streamflow
Data”
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Real-Time Data for MO:

Streamflow

» Stations grouped by:

> River basin
> County
> Hydrological Unit




Real-Time Data for MO:

Streamflow

» Stations grouped by:

> River basin
> County
> Hydrological Unit

> Station 07065200

> Jacks Fork River

hear Mountain View,
MO




Jacks Fork near Mountain View
Station 07065200

> Gage Height

ntain View, M)
T TO REVISION

> Current Flow

> Historical Data




Jacks Fork near Mountain View
Station 07065200

> Hydrograph

> Current Flow

> Water Temperature




How to Measure Flow
Stream Discharge Worksheet

Stream Discharge Worksheet
r

> Information at top N e

Trained Daia ! g ) \ - Stream Team:

> Stream width

Record Depth

Tnterval | Depih | Interval epih
Nu n Fest | Number | | Number | in Fers |
1n 1

Thea

mit
Hervals




Materials Needed

> A float > the practice, wiffle golf ball
(we provide)

> 100-ft. fape measure marked in 10™s of
a foot (we provide)

> Two sticks or metal pins

> Stick with depths marked in 10™s of a
foot

> Stopwatch or watch with a second hand
> 10-foot-long rope




How to Measure Flow
Step 1 - Surface Width

> Measure the width of the flowing portion
> 10t™s of a foot

> DO NOT:

> Measure "dead” water
> In inches




How to Measure Flow
Step 1 - Surface Width




How to Measure Flow
Step 2 - Cross-Sectional Area

N\

> Measure depths
> 10™s of a foot

> Stream size:

0.9

12 f+.= Width
11 11

> <20 ft. wide = every foot
> >20 ft. wide = every 2 feet

0.9

0.6 0.7 03 02 /

A

lverage Dept

L

7| ft.

//

Cross-Sectional Area =
07x12=-8.4 ft.2

//




How to Measure Flow

Step 2 - Cross-Sectional Area




How to Measure Flow
Stream Discharge Worksheet

> Header information wen; s
should match Site

ID data sheet

I one
in tenths of &

Record Depth at 1-Foot Intervals

> Must turn these PR
data in with Site ID '
data sheet

» Stream depths

> Cross-sectional area




How to Measure Flow
Step 3 - Surface Velocity

> Streams < 10 ft. wide = 3 velocity meas.

> Streams > 10 ft. wide = no fewer than 4
velocity measurements

Stream Reach
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How to Measure Flow
Step 3 - Surface Velocity

> Streams < 10 ft. wide = 3 velocity meas.

> Streams > 10 ft. wide = no fewer than 4
velocity measurements

Stream Reach

\
|\ —woft— .
' \ ] 22 sec.
. 16 sec.

\ 13 sec.
16 sec.

\
\
\_ \ - 22 sec.
; \ \
M
+«— Tape Measure




How to Measure Flow
Step 3 - Surface Velocity




How to Measure Flow
Stream Discharge Worksheet

> Velocity Float Trials
> Average Float Time

> Average Surface
Velocity




How to Measure Flow
Stream Discharge Worksheet

> Velocity Float Trials
> Average Float Time

> Average Surface
Velocity

» Corrected Average
Steam Velocity

» Stream Discharge




